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REMARKS 

X. Regarding Amendments 

Claim 8 has been cancelled. Claims 1, 4, 5, 10, 1 1 and 20 have been amended as set forth 
in the attached "Version With Markings To Show Changes Made." As amended, the claims are 
supported by the specification and the original claims and do not add new matter. The 
amendments do not require a new search or raise new issues for consideration because they 
merely address issues already raised by the Examiner or define Applicants' invention more 
clearly It is submitted that the amendments place the claims in condition for allowance or m 
better condition for appeal by reducing the number of issues for consideration on appeal. The 
amendments were not made earlier in the prosecution because it is maintained that the previously 
pending claims were allowable. Since the amendments do not add new matter or require a new 
search or consideration, and place the claims in condition for allowance or in better condition for 
appeal, entry of the amendment is respectfully requested. Thus, upon entry of the amendments, 
claims 1 to 7, 10 to 13 and 15 to 20 will remain pending. 

B. Rejection Tinder 35 U .S.C. S 112 

Applicants respectfully traverse the rejection of claims 5 to 7 and 10 to 14 under 35 
U S C § 1 12, first paragraph, as containing subject matter allegedly not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventors had possession of the invention at the time of filing of the Application. In particular, it 
is alleged in Paper No. 17 that claims 5 to 7 and 10 to 14 are directed to crystallization of L- 
aspartic acid from a suspension cooled to between 20'C and 100°C. It is the Examiner's position 
that crystallization in this temperature range is not supported in the specification and that, 
specifically, crystallization would be unlikely to occur at temperatures higher than 5Q°C. 

The Examiner's attention is respectfully drawn to the specification at page 19, where it is 

stated that: 
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"The fumaric acid liquid is cooled to preferably 25X »r more, more preferably 
„ more preferably 100'C or less, more preferably 80 C or less most 
Stably Wo?Tess. ifter completion of this cooling, me liqmd .s prefeaMy 
Eld at that temperature for 1 minute to 1 hour to thereby complete the 
deposition of L-aspartic acid crystals." 

in the claimed invention, fumaric acid is added to an ammonium L-aspartate solution, in 
which L-aspartic acid and a small amount of fumaric acid dissoive by forming a pairing salt wrth 
an ammonium ion. This dissolution results in a mixture. Since the ammonium L-aspartate 
solution is heated to a temperature within the range of 50X to 130'C and a shearing force ,s 
applied to the mixture in the invention of claim 1 to obtain a homogenous solution, all of the 
added fumaric acid is dissolved (for example, the solubility of fumaric acid is 9.8g/100ml a, 
lOOX (J1KKEN KAGAKU BINRAN p!88-189, 1990 KYORITSU SHUPPAN CO., LTD., 
attached hereto as Exhibit A)). In the invention of claim 10, the ammonium L-aspartate solution 
is also heated to a temperature within the range of 50X to 1WC. As set forth above, the heating 
step brings the solution to a temperature of from 50'C to 1WC. Therefore, the specification 
teaches that the solution is then cooled front that range to the 20X to 100'C range. I, is therefore 
submitted mat there is support in the specification for cooling a solution into the 20'C to 100 C 
range for crystallization of L-aspartic acid from a cooled suspension. 

It is the Examiner's allegation that "at temperatures higher than about 50T, it appears 
unlikely that crystallization would occur." Applicants respectfully disa^ee. In the homogenous 
solution of claim 1 and the mixture of claim 10, the amount of ammonia, which neutrahzes the 
added and dissolved fumaric acid, is less in the mixture (see, for examp.e, specification page 16, 
lines 22-25) As a result, ionization equilibrium occurs by a salt exchange reaction between L- 
aspartic acid and fumaric acid based on degree of dissociation. L-aspartic acid, which d,ss„.ves 
by forming a pairing sal. with an ammonium ion is deprived of the atnmonium ion by fumanc 
acid Since the solubility of L-aspartic acid in the form of an acid decreases remarkably, L- 
aspartic acid begins to deposit as L-aspartic acid crystals a. a temperature of SVC or more. 

Additionally, in the Examples of the invention, L-aspartic acid crystals are shown to 
deposit at temperatures higher man 50T. The Examiner's attention is respectfully drawn to 
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Examples 3, 4, 5, 6, 8 and Comparative Example 2. In all of these Examples, a combination of 
decreasing pressure and dropping temperatures is used to achieve crystallization. However, 
crystallization begins long before the temperature drops to 50'C. It is noted that on page 38 of 
the specification, in example 3, it is stated that, "[i]n this course, L-aspartic crystals begin to 
deposit at around 83'C of the liquid temperature." Similarly, in example 5 on page 43, it is stated 
that 1 kg of fumaric acid added to and dissolved in a 95°C solution and the solution is agitated 
for 3 minutes, «[t]hen, L-aspartic acid crystals began to deposit." In this example, the crystals are 
depositing while the solution is still at 95'C. It is noted that in many of these examples 
temperatures are brought to approximately 78'C and then dropped further. However, 
crystallization has started by the time the solution has reached 78'C. Additional support may be 
found in the specification at pages 17 to 18. 

It is respectfully submitted that the specification does in fact provide support of a cooling 
range of 20°C to 100'C and that examples are given where crystallization begins at a temperature 
higher than 50'C. Therefore, claims 5 to 7 and 10 to 14 meet the written description requirement 
of 35 U.S.C. §112, first paragraph. Accordingly, removal of the rejection is requested. 

Applicants respectfully traverse the rejection of claims 4, 8, 10 and 20 under 35 U.S.C. 
§ 1 12, second paragraph, as allegedly indefinite for failing to point out and distinctly claim the 
subject matter of the invention. 

Specifically claim 4 is rejected as allegedly lacking antecedent basis for "mixed 
continuously," as there is no clear "mixing" step. It is Applicants' position that it would be clear 
to one of skill in the art that the mixing refers to the fumaric acid and heated ammonium 
L-aspartate solution. However, in order to clarify the language of the claim, claim 4 has been 
amended to state that "the shearing force is applied by mixing the resultant mixture 
continuously." This amendment is supported in the specification at, for example, page 16, lines 
8-12 As amended, the claim possesses antecedent basis in the applying a shearing force of 
independent claim 1 and that step is further characterized by continuous mixing. Removal of the 
rejection is therefore respectfully requested. 
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Additionally, claim 8 is rejected as allegedly indefinite in that performance of "allowing 
to stand" is unlikely to be a continuous step. It is noted that claim 8 has been cancelled. It is 
therefore submitted that this rejection is now moot. 

Claim 10 is rejected as allegedly lacking antecedent basis for "said resultant mixture." 
Applicants submit that the term "to form a resultant mixture" has been added for clarification to 
the end of the step requiring the addition of fumaric acid to the ammonium L-aspartate solution. 
Therefore the combination of the fumaric acid and the ammonium L-aspartate solution is the 
resultant mixture, as in claim 1 . The Examiner has also indicated that claim 1 0 is confusing in 
the temperature range cited. The claimed invention includes an invention of claim 1, wherein a 
shearing force is utilized and an invention of claim 10, where a shearing force is not utilized. In 
claim 10, a crystal of L-aspartic acid is obtained at a temperature which is reached by cooling a 
mixture of fumaric acid and ammonium L-aspartate solution at a rate of 0.1 to 5°C/min to 
between 25'C and 100'C. The cooling rate can be easily calculated by operations commonly 
performed in a laboratory, which can be easily set up by a person skilled in the art. Such 
operations include, for example, a method in which the solution is cooled in a jacket, the method 
of cooling by deprivation of the heat of vaporization and the like (see, for example, specification 
page 18, lines 6-27). Removal of the rejection is therefore respectfully requested. 

Similarly, the amendment to claim 1 0 should clarify the language of claim 1 1 . It is 
submitted that it would be clear to one of skill in the art that the resultant mixture is the 
combination of the fumaric acid and the ammonium L-aspartate solution. It would also be clear 
to one of skill in the art that this is the mixture that is homogenous, as claimed by claim 1 1 . 
However, claim 1 1 has also been amended to clarify that the mixture is homogenous before 
cooling. 

Claim 20 is rejected as the sequence of steps in the claim is alleged to be uncertain. 
Applicants allege that this rejection is unclear. Claim 20 is dependent upon claim 1. Claim 1 
clearly sets forth the steps of the method of the invention. Claim 1 comprises the step of 
allowing to stand or actively cooling. Claim 20 clarifies how the allowing to stand and/or 
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coding step is performed. Supper, for the amendment to claim 20 may be found at, for example, 
page 20, lines 18-25 of the specification. Claim 20 does no. add any additional steps to the 
invention method. As claim 20 does no, add stepsto themethodof claim l.butclanfiesfte 
methoos contained therein, it is unclear how the sequence of steps could be uncertam m clarm 20. 
The sequence of steps is clearly se, forth in claim 1. Therefore, removal of the rejection rs 
respectfully requested. Alternatively, clarification of the rejection is requested. 

As se. form above, Applicant submi. ma, claims 4, 8, 10 and 20 mee. the defini.eness 
requirement of 35 U.S.C. §112, second paragraph. Accordingly, removal of the reject ,s 
requested. 

C. Inj ection U nder 35 U.S.C. S 103 

Applicant, respec.fu.ly averse me rejection of claims 1 ,o 8, .0 to .3 and 15 .o 20 under 
35 U S C 1 03(a) as allegedly unpa.en.able over Nore e, al., Brun e, al., Pavia e, al. and Tan e, al. 
The Examiner states that a„ previous rejections are maintained and that Applicants' arguments 
are no, persuasive. Applied respec,M,y maintain .heir position with regard to the arguments 
previously se, forth and assert ft* the claimed invention is not obvious over this combmaUon of 
Iferences, as Ore combination of references does no, .each or sugges. al. of .he elements of the 
claimed invention. 

„ was alleged inPaper No. 14 and is maintained inPaperNo. 17 that Nore teaches a 

followed by heating and crystallization. The Examiner has aHeged ft* the firmaric actd, when m 
an aqueous suspension, may potentially contain a.cohol. Applicants respectftrHy disagree. 

I, is Applicants' position ft* the firmaric acid of the invention, when in aqueous form is 
in water as a solvent. Webster's Dictionary a. wwwweiaeroorn defines aqueous as "of, relating 
to orresemblingwatenmade from, with, or bywater." Therefore it is respectfully submttted 
that the "aqueous form" of.be claimed invention refers ,o fumaric acid dissolved m wafer. The 
Examiner's atiention is respectmlly drawn to pages 45, 49 and 50 of the specification, where the 
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fumaric acid in the Examples is added in sluny form. In al! three of these examples, the fumaric 
aeid is combined with water to form the slurry. No additional solvents are used to create the 
aqueous suspension. In both the specification and the claims, there is no requirement or even a 
suggestion of alcohol for the aqueous suspension of fumaric acid. Additionally, the — 
fumarate solution in claim 1, to which the fumaric acid is added, does not contain alcohol. In the 
interest of advancing prosecution, Applicants have added the language "which consrsts 
essentially of ammonium fumarate and water" to clarify the term "ammonium fumarate solutron" 
in claim 1 Support for this amendment may be found in the specification, for example, at page 
12 lines 2-1 1 and Table 3. Applicants therefore respectfully submit that the aqueous suspense 
of claim 1, prior to and after addition of fumaric acid, clearly does not comprise alcohol. 

As previously noted, the alcohol is used in Nore to increase the solubility of fumaric acid 
in the ammonium fumarate mixture. However, no such alcoholic solvent is necessary in the 
claimed invention. Instead, the claimed invention discloses addition of fumaric acid in the form 
of dry crystals, moisture-containing crystals or an aqueous suspension to a heated ammonmm L- 
aspartate solution (50 to 130°C) without using an alcoholic solvent. Where a solvent ,s used, tt ,s 
water as set forth in the Examples. Nore, in combination with Brun, Pavia, and Tan, do not 
teach or suggest a heated ammonium L-aspartate solution or use of water as a solvent for fananc 
acid. 

Additionally, by the use of water as a solvent instead of alcohol, the claimed invention 
has many advantage, With use of an alcoholic solvent, the solvent may cause the degenerate 
of the enzyme aspartase. In contrast, in the claimed invention, the aspartase is not Mutated nor 
deactivated by water. I, is alleged in Paper No. 17 that because aspartase has thermostable 
properties, it may have stability in the presence of alcohol. Applicants do not understand thus 
allegation. Thermostability and stability in the presence of alcohol are two completely dtverse 
characteristics of an enzyme. In heating, vibration of a molecule increases as the temperature 
rise, As a result, the three dimensional structure of the enzyme breaks and actmty decreases. 
Alternatively, degeneration of an enzyme by alcohol is caused by a change in structure. The 
hydrophilic enzyme surface which is a fundamental structure of the enzyme protein and the 
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hydrophobic portion which form, the catalyst* center inside the enzyme are reversed and the 
hydrophobic portion is brought to the surface. Aspartase changes more remarkably due to 
alcohol than by heating. Additionally, the Examiner asserts that there is a "claim destgned 
limitation * the effect that the reaction all occurs [sic] in the same pot. . .» However, it > noted 
that there is no description of •the same pot" in the claims of the present invention. Apphcants 
therefore respectfully request support for the Examiner's assertion that because aspartase has 
thermostability, it also has stability in the presence of alcohol. 

In addition, as previously set forth, there are additional aspects of the invention that Nore 
does not teach, either a.one or in combination with Brun, Pavia, and Tan. Specifically, Nore et 
al does no. teach a use of water as a solvent for fumaric acid, or any solvent other than an 
alcoholic solvent, does not teach addition of fumaric acid to a heated ammonium L-aspartate 
solution, does not teach the cooling rate of the claimed invention and does not teach 
crystallization before filtration. It is also submitted that Nore, taken in combination wtth Brun, 
Pavia, and/or Tan, still does no. teach or suggest all of the elements of the claimed invention and 
ma, the claimed invention is therefore not obvious in light of these references. 

Finally, the Examiner alleges that Applicants rely on the gradual cooling process as "me 
crux of the invention" while the Examiner observes that this limitation is only in claims 5 and 10. 
Apphcants respectfe.ly disagree. The cooling period is essential to the claims of the invention 
and it is contained in both independent claims 1 and 10, from which all of the other clauns 
depend While claims 5 and 10 specify the rate of cooling, claim 1 requires that there be a 
shearing force applied and a cooling step in order to crystallize L-aspartic acid. However, the 
rate of cooling is not essential in claim 1 . It is agreed that this cooling step is essential to the 
claimed invention, however i, is Applicants' position that this requirement is adequately set forth 
in bom of the independent claims of die invention. It is maintained mat Nore and Brun do not 
teach a cooling step as in the chimed invention, as se, forth in Applicants' response matled June 
5, 2002. 
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Further, the crystallisation of L-aspartic acid may occur by only retaining a reaction 
solution for 0.1 second to 1 hour upon dissolution of he fumaric acid (see, for example, 

under high temperature conditions by this operation without cooling. Since the resultant nuxture 
is a supersaturated solution due to addition of fumaric acid to the heated anunonium L-asparme 
solution in a molar ratio of 0.4 to 0.8 to the total molar amount of ammonium L-aspartate and 
ammonium fumara.e contained in the ammonium ..aspartate sohrnon in the claimed inventton, 
crystallization may occur easily at high temperature by a salt exchange reaction m order to 
resolve the instability of a supersaturated solution. 

Additionally, although the crystallization of L-aspartic acid in the claimed invention 
occurs while cooling to 100T, it does no. mean stopping cooling a, 100X. Further cooling to a 
lower temperature is intended (see, for example, specification page 19, hues 12-15). 

The claimed invention teaches a method of preparing aspartic acid wherein fumaric acid 
is dissolved in the heated ammonium L-aspartate solution and L-aspartate is crystalhzed under 
specific conditions without an alcohoUc solvent, which is no. taught or suggested by the oted 
references. Additionally, .he method of me present invention can successfully produce a needle- 
hke L-aspartic acid crystal having mainiy 30-1000 urn (see, for example, specification page 19, 
,i„es 18-19) Therefore, in filtration of needle-like L-aspartic crystals of this size, liqutd passes 
toough them quickly. Thus, their purity can be improved by simple washing operations. Tins 
effect cannot be obtained in any of the cited references, nor was it taught or suggested by the 
cited references. As Nore e, a.., viewed in light of Brun e, al., Pavia e, al. and Tan e, al. do no, 
teach or suggest all of the dements of the claimed invention, claims 1 to 8, 10 to 13 and 15 to 20 
are no, obvious in light of those references. Removal of the rejection is therefore respectfully 
requested. 
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rONCLUSION 

m summary, for the reasons set forth herein, Applicants maintain that claims 1 to 7, 10 to 
13 and 15 to 20 clearly and patentably define the invention, respectfully request that the 
Examiner reconsider the various grounds set forth in the Office Action, and respectfully request 
the allowance of the claims which are now pending. 

If the Examiner would like to discuss any of the issues raised in the Office Action, 
Applicant's representative can be reached at (858) 677-1456. Please charge any additumal fees, 
or make any credits, to Deposit Account No. 50-1355. 


Respectfully submitted, 



Date: December 19, 2002 LisTA. naile, J.D., Ph.D. 

Registration No. 38,347 
Telephone: (858) 677-1456 
Facsimile: (858) 677-1465 


GRAY CARY WARE & FREIDENRICH LLP 
4365 Executive Drive, Suite 1100 
San Diego, California 92121-2133 
USPTO Customer Number 28213 
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(Four times amended) A method for producing L-aspartic acid comprising: TECH CEHTEB 1600/2900 

treating an ammonium fumarate solution which nonets essentiall y of ammonium 
fj^^mmd^m, with aspartase to generate an ammonium L-aspartate solution; 

heating said ammonium L-aspartate solution to a temperature within the range of 50 to 

130*C; 

adding fumaric acid in the form of dry crystals, moisture-containing crystals, or an 
aqueous suspension to said heated ammonium L-aspartate solution in a molar ratio of 0.4 to 
0 8 to the total molar amount of ammonium L-aspartate and ammonium fumarate contamed m 
the ammonium L-aspartate solution to form a resultant mixture and applying a sheanng force 
to the resultant mixture, while maintaining the temperature between 50'C and 1 30'C to obtain 

a homogenous solution; 

allowing to stand and/or cooling said homogenous solution to crystallize L-aspartic 

acid, thereby obtaining a suspension containing L-aspartic acid; and 
separating L-aspartic acid crystals from said suspension. 

4 (Three times amended) The method according to claim 1, wherein said slie^Jorceis 
a^plisib^^ Lfumaric acid and said heated 
ammonium L-aspartate solution are mixed continuously]. 

5 (Four times amended) The method according to claim 1 , wherein said cooling is performed at 
a rate of 0.1 [- ] to_5C/min until the temperature of said homogenous solution » brought to 
between 25 and 100°C. 


10. 


(Four times amended) A method for producing L-aspartic acid comprising: 

treating an ammonium fumarate solution with aspartase to generate an ammonium L- 

aspartate solution; 

heating said ammonium L-aspartate solution to a temperature within the range of 50 to 

130T; 
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adding fumaric acid in the form of dry crystals, moisture-containing crystals, or an 
aqueous suspension to said ammonium L-aspartate solution to form a resultant mixture ; and 

cooling said resultant mixture at a rate of 0.1 to 5'C/min to between 25 and 100°C, 
thereby obtaining a suspension containing L-aspartic acid; and 

separating L-aspartic acid crystals from said suspension. 

1 1 . (Three times amended) The method according to claim 10, wherein said resultant mixture 
hp.fore cooling is a homogenous solution. 

20 (Twice amended) The method according to claim [8] I, wherein said .Uo^Ml^m 
r ^ r , hv feeding said hpinogenmr -nlntian into , cr ystallization slurry vessel 

[continuous method is performed by feeding said homogenous solution into a suspend 

containing L-aspartic acid]. 
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